P romoting agreement between physicians and patients as to which medications a patient is using and in what manner, known as medication reconciliation, has been identified as a target for improving the quality and safety of health care. [1] [2] [3] The inpatient setting, in particular, is the context where reconciliation has usually been described. Through the process of medication reconciliation, health care providers can improve patient care by reducing adverse drug events and medication errors (by conflict or unintentional omission) that account for $3.5 billion in hospital costs each year. 4 However, the Institute of Medicine (IOM) 2006 report, Preventing Medication Error, recommended attention be directed to outpatient settings as well. One third of the 1.5 million adverse drug events occur in ambulatory care, at a cost approaching $1 billion annually. 4 Current evidence detailing the causes of outpatient medication error is limited, yet unreconciled medicine regimens may be a root cause. 5, 6 From a provider/system perspective, research suggests that physicians are missing opportunities to communicate with patients about medicine regimens. 7, 8 As a result, information in the medical record may not be accurate and current. From the patient perspective, limited health literacy might be a less-recognized barrier to medication reconciliation. 9 Prior studies have shown that patients with limited health literacy have a poorer understanding of prescription medication names, indications for use, and instructions. [10] [11] [12] [13] We sought to document the prevalence of medication discrepancies and determine whether limited health literacy was significantly associated with reconciliation problems.
METHODS

Setting and Participants
Consecutive patients with diagnosed hypertension and scheduled appointments were recruited from three primary care clinics in Grand Rapids, Michigan affiliated with a federally qualified health center. Study procedures were approved by the institutional review board at Michigan State University, and participants provided informed consent. 
PROCEDURE
We assessed health literacy with the short version of the Test of Functional Health Literacy in Adults (S-TOFHLA). 14, 15 Patients are classified as having inadequate, marginal, or adequate health literacy skills. For this small study, we defined patients as having either inadequate health literacy or marginal/adequate health literacy. Although prior findings are mixed regarding associations between health outcomes and marginal health literacy, these individuals more often appear to be similar to those with adequate rather than inadequate literacy. [16] [17] [18] Patients were asked to report how many different medications they were taking for high blood pressure and to name them. A trained chart abstractor recorded the most recent blood pressure and current medications from the medical record retrospectively. A physician determined which of these were antihypertensive medications. We compared the lists of antihypertensive medications named by the patient with those in the medical record and classified these comparisons as containing all, some, or no medications in common. We also classified patients as being able or unable to name any of their antihypertensive medications.
Analysis
Data was analyzed using the SAS (version 9.1). Categorical data were compared using χ 2 or Fisher's exact test. We compared normal continuous variables with the Student's t-test. We used multivariable logistic regression to examine the relationship between health literacy and ability to name antihypertensive medications adjusted for age (<60 vs ≥60 years) and household income (<$10,000, ≥$10,000, or missing).
RESULTS
A total of 161 eligible patients were approached, and 119 consented to be interviewed (73.9%). No differences were noted by age between participants and nonparticipants (55.3 vs 56.2 years, p=0.46). Among those interviewed, 69.5% were women, 60.5% were black, 33.6% were white, and 5.8% were another race/ethnicity. 39.0% completed less than a high school education and 45.5% reported annual household incomes less than $10,000. One third (31.1%) had inadequate health literacy according to the S-TOFHLA. These patients tended to be older and had completed fewer years of schooling than patients with adequate health literacy ( (Table 2 ). For 64.9% of patients with inadequate health literacy and 37.8% with adequate health literacy, there were no antihypertensive medications common to the patientreported and record-abstracted lists (Table 2) .
Patients with inadequate health literacy were less likely to have blood pressure below 140/90 mm Hg compared to those with adequate literacy, but this difference was not significant (59.1% vs 70.7%; p=0.096) ( Table 2 ). Blood pressures were higher for patients with inadequate health literacy (difference of 5.2/2.2 mmHg) but these differences also were not significant.
DISCUSSION
Medication reconciliation problems were highly prevalent among patients receiving hypertension care at three federally qualified health centers. Patients frequently could not name their antihypertensive medications, and there was little agreement between antihypertensive medications in the medical record and those named by patients. These deficits were particularly striking for patients with inadequate health literacy. Of these patients, 60% could not name any antihypertensive medications and nearly two thirds named no antihypertensive medication that was recorded in their medical record. Inadequate health literacy may therefore pose a major obstacle to patients and their providers as they attempt to reconcile medications used for hypertension.
Being unable to state which medications they are using by name (and also by dose) could be especially important when patients interact with health care providers other than their usual source of outpatient care (e.g., emergency departments, inpatient settings). 17 For patients routinely using safety-net providers, poor reconciliation may further complicate the challenge of coordination of care. For chronic conditions, such as hypertension that frequently require multidrug regimens, the inability to name one's medications could increase the chance of medication errors or nonadherence. This study did not assess adherence or medication errors directly, but supports a possible association between health literacy and medication-taking behaviors. Our finding that inadequate health literacy was associated with having two or more antihypertensive medications recorded in the medical record but not with the number of antihypertensive medications patients reported taking could indicate a relationship between inadequate health literacy and nonadherence in this population. Prior findings in HIV treatment found inconclusive results as to the relationship between health literacy and medication adherence. 10, 13, [18] [19] [20] Yet HIV may differ from hypertension. Antiretroviral medications generally have a single manufacturer, and a prior study found that patients with limited literacy often rely on pill characteristics for identification. 21 This would be difficult with antihypertensive drugs, which frequently come in multiple forms from different manufacturers. Patients may be dispensed different appearing versions of the same medication from 1 month to the next. Using medications correctly by depending on pill shape, size, or color seems particularly unreliable in this case. A recent study found inadequate health literacy to be related to lower refill adherence for cardiovascular-related diseases and diabetes. 22 Further research is needed to explore plausible causal pathways linking health literacy to medication errors and adherence for hypertension. Limitations of the study should be noted. Patients were from one city, all spoke English, and all had diagnosed hypertension. How these results generalize to other populations with different medical conditions is not known. The medical record was intentionally abstracted 2 weeks after the interview, yet it is possible that the record did not contain the most up to date documentation. One might expect errors or omissions to be more prevalent in paper chart documentation compared to an electronic record. It is also possible that medical information was incomplete as patients could have received care from other sites. However, patients at federally qualified health centers have fewer resources and, therefore, may be less likely to access multiple providers. Finally, our study population was small. We were able to detect significant differences in the ability to name antihypertensive medications by health literacy status but were limited by our sample size to detect clinically meaningful differences in blood pressure.
Greater attention should be directed to medication reconciliation in ambulatory care and potential strategies to overcome related health literacy barriers. Future research should examine in detail the relationship between health literacy, medication discrepancies, and chronic disease outcomes. The efficacy of interventions to improve communication and patient recall of medicines should also be tested. At present, clinicians might also encourage patients to bring their medications with them to office visits.
